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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve low-cut 
characteristics by a construction wherein an adaptive 
equalization circuit is composed of a transversal filter 
and a coefficient generating means which generates 
variably a coefficient for each tap position of the filter 

SOLUTION: An output from an analog equalization circuit 
12 is converted into digital data by an A/D converter 14 
and then a signal SD thereof is inputted to a 
transversal filter 15.. This transversal filter 15 
executes filtering on the basis of a coefficient KTP 
generated by an adaptive equalization coefficient 
computing circuit 19 and outputs a signal SDF thus 
obtained to a binary-coding circuit 16. The adaptive 
equalization coefficient computing circuit 19 generates 
the tap coefficient KTP adaptiveiy from the output of 
the A/D converter 14 and an output of the binary-coding 
circuit 16 and controls the filtering of the transversal 
filter 15. According to this constitution, an 
equalization error is minimized in a signal in the stage 
of the output of the analog equalization circuit. 



COPYRIGHT: (C)199 7,JPO 

=-2 




page -1- 



(19)H*BH«W (JP) (12) £fc Hfl 1^ £t # (A) <ll)4HKiWI&BI## 

#|P§^F9 -245436 

(43)&IBB ^9^(1997) 9^190 



(51) IntCl. 
G 1 1 B 20/10 
5/09 


3 2 1 7736 — 5D 
3 2 1 


F I Sw^75i)m 
G 1 1 B 20/ 10 3 2 1 A 

c /An O O 1 A 

5/09 o *5 1 A 
^SESifcfc W*E©»6 FD (£17H) 


(21)£HK3H» 


^SW- 73032 


(71)fflKA 000002185 








(22)tBBB 


%£8*P(1996)3 £5B 


JK^Kfi/IIEJt.a/ll 6 T@ 7S35^ 






02mmm An 






jtscfRS/riKEESBHSTsesi?^ y 












(74) wax #e± is (*i£) 



(54) [muozm 5*-*m£mm&zm&&ib&m 



(57) [KM] 



K to 




-1- 



*£^ai: tirfcic, 70 

ftSrmilfcitl:, n>mt/^i5^>^JS 
5 r. t ft- WIS t -T -5 t*— * W£3£Bo 

JttJfE h 9 >*'<—1}-si> , 7<{si>#^8i\z&i-t — # 
nr S r i: £ t* 5 2 [cfEiKox - * S£ 

1>vu 7 -f /u * 31 j£ & S >f >>S</U X <D * iCH£« <t 

Mo 

[»*«5] h7^-f;u7-f7^#ai:, 3US 
6 ] mils h y y^^-f/U7 ^ ^*#aK*3 

^w&kimft htix^&zk&ftm t -r £ 5 

[0 0 0 1] 



WBHSFQ - 2 4 5 4 3 6 

[0 0 0 2] 

-^^lE^/S^-T^^B^ ITDATgf (t^v^/I- 

mmit&ftte\<\ 2fflWt, 7*3- h\ 

IHE* if coffiJSSrfT fcoTT*— * ?rl?^-r^ «t 5 KflWi 

[0 0 0 3] DAT^f^^^TH f—f^Mtef 

Wir^ (PRO) KHTO 

S) v-^^u-^^^x^-^; (PRO, 

1) ^itXtePR i#s£i: asfiUf!£ix£» 

[0004] 112 ^7^1 is* 

/isXsXrtisxjjiZ (PR (1,1) #3t) (^ot^-C<7?«Fi4Sr 

^ (PR (1.0.-1) #50 t,TU*5<, /j!*5ja«[*tt 

f±. ^^Jl&^c (W*.tf*^y^^««») «r1.00fc 

tteawtt^ d c * -ewxtx v ^5 . 

[0 0 0 5] 

[0 0 0 6] DAT^gCD^N I8^y Ktt[il6K7 
Z^tlcfj:Z 0 -on — ^y h7^ll ^rt-iEr^hT 

got, r<o«pjR-ceas*ns«*offi«^b^«* 



-2- 



• ' - ■ (3) 

3 

[0 0 0 7] *fc V K(Oa^tt<t It, t — 

^Jt^ffi»$tbfciK«Wffl^irttjy3^*:t < Sottas 

[0 0 0 8] nt?Bi 3<o£5£:— ASMft'M''*;*;? /fl 
^^^y^-ew:, 6ttH$c$rH (f) k-TZb* 

mi] 

u / f >j _ R l 

R + jwc ], + jX2X7lXfXi 

1 

1 + J 2 7C f 

[0 0 0 9] :(7)j;5^l9:oM^7^;^W 20 
^«ptt. -ttftWttf^H l 4 (a) (b) O«fc5fc:ft5 0 
**3«8*tttta»{t«ft»ffl[fc bTCO THzJl -c^l 

R2i4:<fl:ffiKSI(c^(fr%AT^5i:, 114 (a) 
(b) y*f dBKfc5J3»[ 

Sotted, mra, ffifflRSias^v^/u^— ^fi^ 

<DT>(i*&ft\cM<VZlSit>*i:^b£ti. toftHtRF 

iaotlKM^(S»fi11«S^5*^^t 
[0 0 111—*, ^Mt0^i:Mt5itfc5 40 



ffl¥9-2 4 5 4 3 6 

[0012] ^Lr^ci^ h— ^y^rxra:, 0*j*.«ia 1 

JS It- ftjUtt-e^-f J: 5 t-^V vSrTJf 5 r £ *s#* 
^/^^li:^^ «§oX±a5LfcJ: 5ftte*<z>ffi:tB@ 
[0 0 13] rixb<o*«^&ff^[ElB5R^*3V^, R 

/u?tc£&mm*mtt^ifeteh<Dtts:<>x\,^z>o 

[0 0 14] SbtC, DATSl©fl^r^y Kttfi^ 
[0 0 15] 

i4Srj**>, LfiffiSttliT t p 7 ^ 

£ b fcK, *a<^fi&o#SH^»lSUTaj£W(cS*jS: 
tS57-{/^i Lt, h V-fr? >( J\s$$:m 

Start, SC>{c-t(^j;5ftiiiJS^b3S« (Jtt/f- 
[0 0 16] ^<^)fc«)5aj£«{blll»i Ltll F7>^ 

mi: L/ci: # n >m <b J: 5 ^-T >^>^JSt^ 
[0 0 17] 4fc, h7>^^-t^7>f/u^faicte 



-3- 



5 

[0018] 

*mw<Dmfcmfcmm*m^tc^-?w£.mw*, da 

■r5DAT|B«lf4feK«i-r5^, 

Lfc^-^ h UDAT^ 

* b icii^M^Cifttt^ d c -e#t«iWtt 20 

[ooi9] mi <om&<oi&w) m 1 (Dmm<Dwmt 

fftgt^o^-Cil, 121 2X^0 8—1211 lSrffll^T 

[0020] mi teasst^— r^ca* ur o^w^fs-s-^E 

m/W*£ Srt?^ 5 DAT ffi»S*36«^ ^ny^Btfc 

— *M:8 - 1 0»4t*8 - 1 0»I^tffig 
/B Six, ^5^^UT|E^T>^6tC 

h7>*7£^u r^-caw (do *^s*s/h$ 

1^— '>ir/n^^#^^ (PR(I.I) ) tc*3tf 40 

s^y =-^-efc5 0 

[0 0 2 1] |E^TV^6T*iitI^nfc{f-^^n-^y 
teStU Eft^y K8tci: yj£ff&tiX^Z>m9LT—7 

SBft^y K8 SrJtfttLfcEHte K7^^LT«Mr- 
^9 0ttffiS*i«^«»bfctt«B"C@ff!!A«**ott6 

gt^^^iHigj^-i:^ V^;b^£^y ;27/^;*= 3 r^ 



#P?i¥9- 2 4 5 4 3 6 

5 

[0 0 2 2] SdfcR^fclte. EUsK^^^toH-btL^ 

:/9 o^fT^nst t fcMine K^^SK 

8. lo^S4^y K9S:^ltV^^-r*fc5^ H 

[0 0 2 3] ftfe— y K9-eR*ffl*ixfcfS-g-tto — ^ 
y- h7^ i o ^irS4ry7 p i i 

— ^ y — h7^ i oiiio^D-^ y — h^^^xM 
mx$z>m&h&>z>o w±t>^i lxmm^ntcm-^ 
fir^-n^ftisiBi 2-eff-fkftiastt-cpLLiiiKi 

yK9^t^^(c±^n^ Sr « jE-T 5 £> <£> K t« (c 

tt£iiiB£*5a w<*:7^/u*i: % ron-/^7^ 
/u* J: « ffittE ?> SrttiE-T S fcfefiiH«:3E^ * it?\£ 

[0 0 2 4] PL L0K 1 3 ter-^-n ^fffclUBli 1 2 a» 
6, 1 0-8^1feSFBl 7 % 319— frniFBl 8tcStbT<0 

[0025] T-r*ymtm& 1 2 ^F><z>£a*ttA/D 

^J^l 4T*T f v?^^-^{t:^nfcm. ^f^SD 

tt h7^^' VrAs'7<<!\'9 1 StCA^^n^o 

9 y7/<-f/i/7 ^?15 tta/S«^««W-*lH]B 1 

aSrfr*ofc«#SDF Sr2«<fciaKl etcffi^r^o 

[0026] mfemi&ii&%m& 1 9 f*. A/D^m 
»i 4^tH*av2fi{t;iHi8&i 6C9ffl*^e>au?»^# 

y^«!Bi:KTpS:«**i3r. ^v^-t/^-f/i/^ l 
5(Z>^^/u^ y y^ii:Mt^ 8 Ko^y^- 
-^/i-^^yu^ 1 5 irja/£Wt«fBcW-3»lsIK 1 9 f4#389! 

^/l-^l 5T*fiT^-n^^lHl£§l 5 ^ffi^^Pg^ft^ 

[0 0 2 7] 2fS^blHl£g 1 6"C(*A**n««*SDF 
^2fSih:L, 1 0-8^^35 1 7 iCffi^fi"^ 0 10-8 



-4- 



7 

ft&ftte^o — K£tLfc^-^(3:^~fTiE^ 1 8 
t?ji7— fTiE«!fS^SixfcS, D/A»25T7t 

££3x5o ^1X7^2 «fc QifiB^tL^ t: 0 — # 2 

[0 0 2 8] ^<D£ 5ftDAT|5»H^K«^*5V^. 
h 9 1^:7 >f A-^ 1 5 Offi^Wtt^KfH-H L 

ttt*<D«#f##;ie>ix5. r<DDATlB»S£«Iit 
<^e^1#ttSrD C*t{* ft-t^itttXtb 

*vc^3o ft*s, ®^^h:*-^Mffi^ti,Tv^5#^-e 

[0 0 2 9] rcoi 5 *eaWttS:«Fo3g«(^#^, 4 
f^v«Ht^BUtfl, ffii^-Y >«^-fixfc:J:3ffi 

55-. IP^>n— ^ h7^^ l o^/^7>f/^1# 

[0 0 3 0] tfcot h7^^-t^7-{/^ 15^:1 

J: £fcffiifi^£*£lEt--<< »xffcfc*#o«ttS:8F 

[0 0 3 1] roj;9^MIISt6h7y 

-xu^sKv^Srafjit*^ ^cOct 5* 

f r [Hz] *<o^>f ^«H*atm*Wtttt 

EB8 (a) (b) fc*-*-J:5K:&S. fiPfe, y>f vWtt 
(1/12 8) f rHTT^niftSftttffcO, * 
fcffiffiWHtt LTW:, DCt-80° - (5/12 8) 
f rtO° Sriij»*iliBUfc*!Ht-e*>5. 
[0 0 3 2] ^t, #(7> h7 IM^^/w 

SI 9 ^*3^T***<^#ffitt^-r*^^ a <y?jm$T= 1 
/ f r [sec] t*ife£ 0 tit, w^SttecOffittF I 

[0 0 3 3] <t^5^, rcoi3 9(Z?J:5<cSv^ 

/i^ i bt*n*:tf-<Z>»0* y ^Ml^^: £ £ 
jg*U oi 9 F I Rf^^^7^/V^ t ItOSBffi 



(5) M?9-2 4 5 4 3 6 

t ItC (DBI 9 0^f y/^;l/^ U^7KV^tC*3tt^> -f^ 

PPEPfOSr h7^^-t^7>f^^(7)^ s/^flSS^-Tix 
tf, j/^*»J»36Sprfigi:te9. *a«*F I R 

[0034] z^x^m^mm^m^xmjtmtmmt 

It <£> F7^^-t^7>(/v^ i 5&vajCWt;«» 
tmtHIKl 9£#x.t^£ 0 3ttS»ft««tHHiI«5 1 9 

f* h7>^y<— y-)\s~7 l 5<D? y7&M&&W)&) 

20 [0 0 3 5] b75-LlE]Sg^mcO^J^^9*^^^^^ 
fc, {i^^l/^ 7 /ttfco t tl^iIIE7 ^ i 
L t 5 «H£* S » & ix S «/£ t -T Z> r £ j&s#B ft 

<S^«^o#tt^ft^^5/^SSc^F I R7^ 
^t^St5^ttfc5 0 tltrM^t^t-^ 
_hifiLfcJ:5t-, E19ic^T^-rEPp^-eiT^^]oy u c^ 

iO ■) W^/^u^u^TKv^^igixSW^-fb't-r.tds 
*?»-C*>-5i:#x.e>ixa 0 

[0036] - r. -«aiC*{b«»tnni]BS i 9 <Dmmt 

it, h^^^/^—- ^/u^>r/^^ i 5(D-fe^^— ^ 
ffi«^e»WSE«fiBds«footv^(i, h7^^f 

^s, iB#oiSD£4S5{k«*W-*iai5 1 9 Kisv^tro J: 5 

"CfcS. ^©rii:o^tRBt5fc6, *rajs*ft 
40 «»W-*IhIIKi 9fclt<^»MR!Sltt5<. 

[ 0 0 3 7 ] ajS*{b«*thJliaBS 1 9 tt. h^V^^^ 
-t/i/7-f;^ 1 5 tc*3l^tl^to^5 Slb^tlbf^S:^ 

s^—lnvy ^ \ s^h<omt}^ ( 2 -KftlelK l 6 
^tHMfDD) Srfflu^o tlth7y^^-t^7 

fiiJRSI^ffiyj/hS < ft £ J: 5 s/^iBcKTP ^rl^S-T 
50 Sfc^tfeSo 



-5- 



(6) 



♦SMlflsp 9-245436 



[0 0 3 8] $i\ i£f*7 f -**yij«:w<n) , figB© 
■-r^/^ i^^xKv^^JS-g (n) t-TSo HIlcDDA 

>7°y >^Ltff^^St5AM§S^J^q (n) <t 
t5t, AJjm^mm q (n) ttSft w (n) t e^ss 
co-T ^si/ux uxTK^^^JUg (n) co^jA^^tc:^ 

[«2] 



q (n) 



m=-OQ 



g (n-m) w (m) 



[0 0 3 9J b 9 ^-jU^^/U^ 1 5(D?y^ffi 

1Ktp£ fck(n) J t LTfee^U SfcKSr^y^ 

(n) fi, A*fS#»5*J q (n) W^«»ck(n) <£>S 

[«3] 



rv — 1 

(n) = 2 



c k (n) q (n-k) 



£#5o 

[0 0 40] r.co (13) Sr (12) fcftAi-Si:, ft 
<o (14) tmbUZo 
[*4] 

k - 1 OO 

v (n) =E Ci,(n) S g (n-m-k) w (m) 



00 



c k (n) g (n-k-m) w (m) 



fc*5, :<d (14) -CtteSB^^^u^u^TK^^ 

[0 0 4 1 ] ft(^f^-^?(Jw(n) 
-tM^^/u^ l ScDffi^rv (n) COM, iP%SS3le(n) £r 

[*5] 



10 



& (n) = w (n) — v Cn) 



m^e (n)' mm\cmm-fz> Q mh, 
me] 

e (n) ' = w (n) ' - v (n) 



Me (n)' j&sflyj/hS < /^^ j: 5(c h 7 >xs<— fjvy 4 

10 [0042] ^m^mit^mb^m^ 1 9 ^r^oa 
font it * y^fii»KTPCo»iST/w=^ y XAtut 

[0 0 4 3] ^^«ck(n) £**ffi£4fttCj;o-C 
SftflFjE-rSKHt, HMaSHftD^^y^filttc k(n) id 
«tS<B«5>Sr*iJfflbfc»co (17) T*f?fc5o 

[*7] 



c k (n+1) = o k (n) — u 



0 D 



c? c k (n) 



20 (17) J2^1T\ jftiBjR^^EfllftiR 

[0 0 4 4] (17) <0^t%ri^t\C9 y^WSOfi^. 
(»7) fit (SR8) <D£oKm%&7tZ>Z.hfcX^ 



30 [18] 



C k (p+1) = C k (p) — fJL 



d D 



d c k (p) 



1*9] 



:3) f± (19) <o±5^»#«*5^ 



v (n) = c u (p) q (n-k) 

k = o 

40 [0 0 4 5] S&fc^RttWfcT/l^y XAfcfc (18) <£> 
»ffiH*DJc:flirSrai-5*Mc±o-C*SSix5. 

(LMS$) &m^itm*7fi-t 0 LMSftO 
ffflffB8»tt (SlO) {CTjk-tX (n)' co^F 

[»1 0] 



D=2 



{ e (n) ' } 



= 2 



{ w (n) ' — v (n) } 



-6- 



(7) #Bflsp9 - 2 4 5 4 3 6 

11 12 
[0 0 4 6] ~<D (ftl 0) £ (ft 9) \CiXX-tZ>t, [ftl 1 ] 

N N k - I 

D = 2 { e (n) ' } 2 = 2 { w (n) ' - XI c „ (p) q (n-k) )■ 2 

n - i n - l K -o 

SfetPffiHSkDO iflC^yT'ftlCc i(p) * [tl2] 
K.fc.5«»#«rW-J|L-*-5i (Si 2) * 

N K- 1 

— ^-2 — = — 2 2 q (n-i) ( w (n) ' - S Ck(p)q (n-k) } 
3c,(p) 

N 

= - 2 2 q (n-i) e (n) ' 

n - I 



[0047] ^l^XZCO (ft 12) OfiJ FkJ K 
SEftLT (ft 7) MftAU ^^#MI7;^yX 
At4S (ftl 3) Sr#5. 

[ftl 3] 

N 

c u (p+1) = c u (p) H- u S q (n-k) e (n) 

n - i 

20 

~<D (ftl 3) |ih7^<-t^7>f;V?15^A 
* q (n-k) i ^SJ»36 e (n) ' 1 0>#»*£*«rNE«# 
U tftW^«ftck(p) OtiElttSwiSrt 

[0048] mi&m\Mmk9m?& 1 9 wt«*M«±^ 

£^^ftKTp£^^LT^< t^T*>5o 

y-su? 4 1 5 — ^ y^i: 

5fcOTNfe5*s, (ftl 3) Mf^ -ferV^-^^/^if 50 

tttf, mj&%Hk&k&9tnmK 1 9^*s/^«*ktp = i 

^*5ffi«Sr*jei-ixtf, auswb««w-JWii» 1 9 a* 

h7^^-t^7-{;i/? 1 5<D±>9 — 9 yT'ffiBS' 

[0049] ft«>2js^e>a«&*fb«*«-3i 

EB&l 9^ hy^^-t/^^;^ 1 5 coir v^ — 9 

iB«Wt:»ff4rBI!*ftS*5wi:W:-e**^a 

ttCtt h9>*s<— ^TJ^V ^J\^9 1 5<7)fc£j>^-fc? 

iUSWtffiftW-JUHiK i 9t>E#»f^-e#ftv^ 

— i 5<Dmim'V£&±<^mmttev , 2 50 



{iSftmES 1 6 , ausw^ffifttmiaK 1 9 coiE^a^ 

[0 0 5 0] £ bfc±>>9 — 9 vy&$:fcmz.&W)X*% 

ffi^tfllftW-Jlttfm* (ft7) t*Sft5t5^ #c 
^{£ft=^«0^ft+«IES £ ^ 5 3Eft*fl2fflO»fPSr 

(c-frj: ifr. ^ 2 frffi<D9 y ^#.ft^o. 5 ii t?<D*m6bte 

[0051] JK±<7>*raa>fe*OT-ef*, te«^7 ^ n*tt 

^■ftOF I R7-f ^fHatSfcftli:, h7>^<- 
-tM^^/u^ 1 5^-ferV^ — * y/fif ( = >>s</ux 

[0052] H2tth7 ^Xst—y-JU? 4 tV9 1 5 <Ot\ 

f^a^tHlSS 3 1—42, iglSSM 1 — M 
1 3, JPJM§4 3 {-J: *)MtiL£tl%9 jy^ftl 3&COF 

SS 1 9 tm&m&igtM 1 -M 1 3 iZjfrtZ ^ jy ^«*K 
1-K1 3*±3fibfciBiSW-JlK*<3^T»ifeS*-5r: 

[0 0 5 3] :^-C, 12^6*3^5 J: 5*- 9glO^ y 
^ffi«^fcS*J|t«M9JC»-r*^jy^«*tt njC 
B^StbTfct), o* 5. 1 3&<D9 yy<Dft(D9&& 
tf±>9— 9 y-fk $t^rv^^ 0 rixfi h 7 ^^^<— 9" 
)\s~7 *ijv9 1 SO^^^^w^i^^^^^ffiB^—^^^ 
KW-CO«f^« (1 3«<D»*f47SS) iB^V 



13 

<t * 3 <£ 5 Ci-f ^✓^/i'* j&S^'frffiH £ & 5 -fc > ^ — 
[0 0 5 4] rcoj: ^y^ffifiS:K3t-t-5 

«*o«H4 

[0 0 5 5] n>mt45J;5l- , fe^-^s/^ffit^ 

i i ^-fo ^<nm io, mil 

*)n = 12, m=8 t!S:^LTV>^0ijT*fc5o El 1 0 

ifcBIl ltc^etb5J:5i-. te^W^^SrS 

[0 0 5 6] 5^*0B^*3«t5 h7^^- 

/i^^/i^ l 5avai«:«fft«fRtfJHlIK l 9 J: 9 , 

[0 0 5 7] $&ici(BS:«Mt;»m-J:D. datis^S 

[0058] 2 cD^co^^g] ^ 2 <Dnm<DMm t 

±3*LfcBl, H2 4:IB-as»ttra-«F*Srftb, R91 

[0 0 5 9] rcoMf^, h7>^^-f^7^yU^ 1 5 
^*5Jta-fe^* — JhffigS 1 (3^lfi<DJB1IB 



(8) M?9-2 4 5 4 3 6 

B^ftt-ilV^^c^^^^^m^ Lfcitl^ n>m 
^ ^ 5 J: 5 ^l£^5fctfT^< , £ — 

[0 0 6 0] [23 (d^-f- J: 5 ^ h 5 y^/<»f;l/7 j /u 
* 1 StcMLTfi, »©*ffc«#tt*@K 1 9^&»4. 
$tbfc^^^«»KTPW:. irv^-^ ^^tRte]Sg2 0 
£^LTtt*££;ft5 0 i? V^-^ y ^il^SSg 2 0 
^f^D^yt'a^Ci 9®J*£;ix5fl!U«gB2 1^^^ 

[0 0 6 1] *fcfflj»ffl2 1(2, ±>-?~? y^^ty^ 

fnEffil 8-C#&n5^5— U— hffiffRED^SNJtW 
«fc £ «r#flll LTUfftS. 
[0 0 6 2] H4M*0B<OH«BOfl|^;Sr*i-o 
^ -/^iltR[E]SS2 Ofi^-T ^SW7-SW1 3^Ktt 

h7>^/<-t^7>f;^ 1 5iC^ott5S#^M7—M 
1 3tSJt5?y7 p ffftK7-Kl 3 i:Six5 0 ^LT 
^7fSW7-SWl 3<OTKS^-tdfi, »JS^KL« 
»»JHaBl 9*»&a*Sixfc«*K7-Kl 3W 
t&?££*t/0^£ 0 — *\ ^7fSW7-SW13(^T 
liH^fctt flJ ^«#B«Wfc^£;h/C^5. JK3E 
1 6 (C^-r 5 ^ y >^ffi*K 1-K6 

5{? [0 0 6 3] BP^#0!|-era:, fflSS2 1^ty^-^^ 
^il^lHjS§2 OtO^'Y SW7-SW1 3^010 

IT^t^o 8aB36»6 1 3©S£>^ y^V^tt 

s/^SKSSttfc h7^^-f/^7-f;u? 15^ 
[0 0 6 4] -Oi — ? y^itLW&^^m 

^t" — >^9 0(^f@^^#tt (lE^^tLTV^ y^tt 

[0 0 6 5] «J«9SfU2 lf^, Wx.«[g]5 0J: 



-8- 



15 

ffrSr*fT£-fr(F101), **xt7*cKSi- S(F102) o -t 
LTi?>^-^^iliR[n]S&2 QkZ&ttZ^ yfSW 
(x) fcTlH^^ttS-frfctttt^?— PoEftl 8 

(x) *Tl4B^^»«S-frfc«p*. oS9 x^g^r-fe 
>9 — 9y-fk \^tzWr&X*(D^7-u— h £fEtt1~£ (F 
1 03, F1 04, F1 05) 0 ^ * ^ y :?T1 03, F1 04, F1 05tD^H 
«\ *^;y:7T107-C^ifcx £r-f >^ y ^ is b 
^7 t y^F106-CSB«!cx = 1 3 i: 9 igLUfif 5 

[0 0 6 6] o^D, 7g|«:t^-^y^afctt 
F108t?ttlE«Lfc#-fe — ^ 

raw; Wbttfp ft - mn £ * 6 0 

[0 0 6 7] ~<d i 5*ttf^S:, rpJ-bffi?lffl&<£>waEXg 
K:fc^TH*TLfc!9. If— dSDAT|5ftl5^3S 

[0 0 6 8] ^<nm-?ltt>*--* v^tiE&kl, 

r 7^g^ii^Lfc<b^f±. ^y^ffil<oWty 

na, DATE«w*»«et^^««fc*5v^-c i b«R.fflw 

[0 0 6 9] fc*3. CCO^(lT*^al^Wtg^^:TcO^ y~7 

N 1*7*- * £/B ^ T *iS * -fe v * - 9 v 7i±W: Sr¥U ttrt 
[0 0 7 0] [JB 3 ^ffiO^fig] K? 3 ^5£<7)^Sg t 

fcH3, H4tWl— SS^fiW— W#S:f*U RW«r«» 

[0071] -<Dmh±mm2<Dmm<DMmm<D£otz 



(9) ffl?9- 2 4 5 4 3 6 

16 

aus^bfififttunaK i 9^38££*5**:^rrktp 

2 2 ^a-L-CBfS^tOfflffi I KTP*3fcrti:«5fb«ttffHHfiI 
Bl9l:»lT8tS*5. Soffit LTte, ^^e^2 

3^, ffl«fW(opaE*^Rfibfcfli«[ffl[^ mia^s* 

10 teSr&&teK5fe[Hlg&2 2H»SK1-K1 3coffii: L 

[0 0 7 2] |2 7^*F!l^SfflSr*^ S s W»HitRj£III 
&2 2i&»&«:, «»K9Srl, «Kl-K8^t;Kl 
0 -K 1 3 £ 0 i: LfcWfflffiSraiS*{k«Sf*-illHl« 1 
9(rttf£LT^£#J£*b-CV^ 0 

[0 0 7 3] ro»^«JS^b««cthJ|[[iIttl 9fi, * 
-fffittK 9 = 1, M0<h bfc«*K 1-K13 

1-M13 fe#y& Lfctt«B"t?»SWl2»ff SrH*6-r 

vtnitcjsvzmfcmmz. x damrk i-ki3 jsm^ 
[00 7 4] z<Dmf&<vm<&, umu 2 1 ttto»Mi£ b 

*y^l£«SrRr«RST#5. ttt, J:iSL*:#2<D 

[0075] [i4 (omm<Dwmi m 4 oms^^ t 

«*«*UWfcr*ufcffi«KR«-r5wi:-e, Hi lie* 

^0 [0 0 7 6] ^titfStSt, ^ V^Vu^ffjco-^-r K 

/j^v^^:#*.«r i:dST?#a 0 ftjs, H l 0 tc^tt 5 1 l 
Sg^u^/K^^ «K1 1) a, if u^m±<0-^-{ 

[0077] ±EbfcJBiw*i6^«W*cteJt 



-9- 



(10) 

17 

mcDMm&WM~fZ> 0 IP*)^S'^«»K1-K8S:^d 

hSr*< Ufc7 try h-C±v^^iS:S5lcL, 
Wat), a*^JRJFHIK3Roa« (^-hSMS) ttHO 

[0 0 7 8] fcteHRlctt, iB«I4«*«[<Z>«5ffl«:#^ 

5«fc 5fc4§£\ irv^-^ s/^Sr^^i bfc 10-16 10 
ft|{:Mt5«ftlKl 0-K1 6fi8 f y 7~9 
SBR^l 7~1 9SIC»tS«SfiK7-K9, K 
1 7— K 1 9f47 }fy K l-6f @St520, 218 
@^t^ffKl-K6, K20, K21fi6lfy 

[0 0 7 9] 

y^jvZ^&h bT. h*H4«r#*>* ba>Ufc 

[0 0 8 0] -tLT^OJ:5*aBS«bK«Sr, Wfflt 
mh *>e*»ttas d c -cttiMtw* i * * ssffc* 

[0 0 8 1] $ &u:Sto£#fbttmc: «fc 9 . f*£36f*0fl 

[0 0 8 2] 4t*J85B"Cli h7^^-t^7-f 
^S(C*5 (t 5 -fe > ^ — ^ y ^fitaSr^H^-et 5 -fe >- 50 



#fl^9 - 2 4 5 4 3 6 

[0 0 8 3] £fc-t?v^-^ s/^RT^Stt, K 

[0 0 8 4] Sfefcl, h^V^/^— ^ 
7 ^ y u ^ ( - *s ft 5 -< W </U * 1&&<D * *CMffi« ± 9 

t LTfj; N -tfnSr'&tp— *^ffiffi^fie^ffi^b-C*^S 
■^«j;5Jci-5^i-c, — S<^lHli»«S^ffllB&YtS:ffiiS 

[1 l ] 1 <D2IJfc<0*ffi<&IE»S&S«^ 

[B2] »i<o|IM<o«ttoajS;WkilS«o^ny^Bi 

[B3] *»Mo»2<D|8tt<o»1Boia»lf^aS«<o^ 

n y?mXfo% 0 
[14] *2 0|lffiO®ffi^3aiS^k««<7?^os/^|2| 

[15] »2^^JfiO®ffi<Z>»iS*^36«^*5«tS-fe>' 
[0 6] *«M©^3 0^Jfi^?jgffi<Z>fBft?f^fi«<Z>^ 

xhz> 0 

[19] *«w^ajs«fk3S«"e*«>e>tt5>r v^vu-^ 

[HO] *|8McoffljC^bas«"T?^w^/u^u^3EK 
[111] $iP^oMfftitt^»ttoiSP^it$) 

[112] *a^b*ao«H*<z>RMH'Cfcs. 

[11 3] s^s<*7 J sU?<D*7*/U<Dffi t WmX&>Z> Q 

[H4] /^;<*7 j/u?<D!&vk(Dmwmx$bz> 0 

4 8-lO^H^S, 5 ^yzi-^, 6 lE^TV 
:7\ 7, 10 D-^y-xyn-^ 8 15®^ y 
K, 9 Si^yK, 11 12 T-Tu 

^ftlnlSg, 13 PLLEhJSS, 14 A/DSEKHS, 
15 h7^<-t;U7^/l'^, 16 2{E{fclHlS& > 
17 10-8^35, 18 fTE», 19 I 



-10- 



(11) 



9-245436 



19 



[mi] 



2 2 



20 



OJ 



-2 



CO 



no 

up 

ft 

tin 



CNJ 



< 



CO _ 



C3 » 
1 IK 

H R 



00 



in- 



^ i 
h n 



cn 



IMS 
H 



OJ 



00 



00 

\ 
o 

"7T~ 



Q 
CO * 



U3 



<: 



□ 0) 



CM 





8S 




0 


J* 






fife 


mi 





a 



oo 



.00 J o 



■ cn 



-11- 



(12) 



¥?m¥-9-2 4 5 4 3 6 



[H2] 



^1 5 ( h =5 >*'<-'*}l>-? < ii& ) 

/31~ ~,32" ~3 3 r 3T" " f * 3 5 " "73 6~ ~ f 3 7~ " / 3 B ~ ~3 4 0 ~ 4 1 ,4 2 




19 — 



-SD 
-DD 



[B4] 



ED, S/N*! 

7*"* ) 



,3 1~ ^ 32" ~ f33 ~34"~,>35~ " f 36 " 737" "739 r 39 * f 40 r 41 ,4 2 




21 



-SD 
-OD 



[H31 0] 



[il3] 



1. 00 
6.90 

o. io 

6. 70 
9. 80 

o. eo 

0. 40 
0. 30 
9. 20 
0. 10 
0. 00 
-0, 10 



1 F 



1 3 5 7 9 111315171921 

T C sec ) 



J 10 



-12- 



(13) 



#W9- 2 4 5 4 3 6 



[B3] 



C\J 



•2 



OJ 



T 



<: 
x 
a 

1T~ 



«rH " 0 



OJ- 









c 


D 




X 






> 


I . 










BE 






m 


<* 
i 




u 






fh 








H 


K 








o 








X 




00 



00 



in 



CO 

o 



IM53 
H 



Q 









< 














O 


o 



00 



00 



if 

^ Ik 

p 



^—1 

OJ 








«n n 


< — 






* [V 











OJ 



LO 



4 



x 



CL 



I— 



a 
x 
<: 



cn 



o 
rvi 



St 


88 




a 


» 


* 











Q 
Q 



a 

CO 



□ a 



ft 


h 







OJ 



JttJ 



■o 



o- 



cn 



co 



-13- 



(14) 



~ 2 4 5 4 3 6 



[BI5] 



[09] 











X-7 






> 


S W ( X ) 





F 1 0 1 



F 1 0 2 



F 1 0 3 



F 1 0 4 




- \y- h «<!>(7)lttB£ 




F 1 0 8 



1. 0 
0. 9 
0. 8 
0. 7 
0. 6 
0. 3 
0. 4 
0. 3 
0. 2 
0. 1 
0. 0 



( a ) 
r-f v i d B J 



J. »Q 
2. 00 
I. 00 
0. CO 
-1. 00 
-2. 0 0 
-3. 00 
-4. 0 0 
-6. OO 
-6. 00 



Cb ) 



S. 00 - 
0. 00 • 
-S. 00 - 
-10. 00 - 
-IB. 60- 
-20. 00 - 
-39. OO • 
-30. 00 - 
-JB\ 0 0 ' 
-40. 00 " 



I 



120 



20 I 40 60 1 BO 100 

L XTIS9CJ 



fr 



[Ull] 



























































































































































































































0 




0. 


l 


0. 


a 


0. 


» 


0. 


4 


0. 


3 



0. 9 
xfrtHxl 



-14- 



(15) 



#i¥9- 2 4 5 4 3 6 



[B6] 



co- 



rn 




-15- 



(16) 



#^¥9-2 4 5 4 3 6 




< a ) 



[0 8] 



f r 

AKft [Hz] 



C b ) 



5fr/128 



-80 



A£« t H z ] 

fr 



-16- 



(17) 



#H¥9 - 2 4 5 4 3 6 



[112] 







: 1_j 






S 

\ 

\ 

\ 




\ 

\ 

\ 

\ — 






t .. ^ 





0. 00 
(DC ) 



0. 50 



PR ( 1 , 1 ) 

-PR (1) 

PR C I, 0, -1) 



1.00 



Hz 



[Ull 4] 

C a ) 
*< v { d b ] 



0. 001 0. 01 0. 1 1 10 100 

«■ [HZ] 




-17- 



